A mechanism-based cancer risk assessment for 1,4-dichlorobenzene.
1,4-Dichlorobenzene (DCB) induced liver cancer in male and female B6C3F(1) mice in a gavage bioassay and in male and female BDF(1) mice in an inhalation bioassay. The weight of the evidence convincingly indicates that the mouse liver tumors induced by 1,4-DCB were via a nongenotoxic-mitogenic/promotional mode of action by forcing the growth of spontaneous precancerous lesions. Doses insufficient to exhibit mitogenic or promotional activity would not be expected to increase the risk of cancer. Benchmark dose modeling of the tumor response was conduced for the combined inhalation and oral gavage bioassay data sets based on an absorbed dose basis to establish the dose or airborne concentration corresponding to 1% extra risk. Assuming that as a point of departure and dividing by an uncertainty factor of 300, yielded a value of 0.1 ppm, representing a rational estimate of an airborne concentration for the human population below which there is unlikely to be any increased risk of cancer during a lifetime. In contrast, the default model that assumes a genotoxic mode of action estimates a one in one-million increased lifetime risk of cancer at an airborne concentration of 0.00004 ppm, some 2500-fold lower than the mechanism-based model and 1,875,000-fold lower than the no observed effect concentration for induced cancer of 75 ppm in the inhalation bioassay.